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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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1)^ Responsive to communication(s) filed on 28 June 2006 . 
2a)^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1-41 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) S Claim(s) 13-41 is/are rejected. 

7) D Claim(s) is/are objected to. 
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Application Papers 

9) D The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Terminal Disclaimer 

1 . The terminal disclaimer filed on 6/28/2006 disclaiming the terminal portion of any 
patent granted on this application, which would extend beyond the expiration date of US 
Patent # 6852215 has been reviewed and is accepted. The terminal disclaimer has 
been recorded. 



Election/Restrictions 

2. Applicant's election with traverse of Group II, claims 1 3-41 in the reply filed on 
6/28/2006 is acknowledged. The traversal is on the ground(s) that both the apparatus 
and process claims have consistency of subject matter. This is not found persuasive 
because the apparatus can be used as a reactor for a reforming process and thus is 
distinct from the cracking process of the invention. 

The requirement is still deemed proper and is therefore made FINAL. 



3. The rejections §102 and §103 rejections are maintained: 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 41 is rejected under 35 U.S.C. 102(b) as being anticipated by Khan (US 
6059957). Khan discloses a stabilized light oil product (see Khan, column 6, lines 46- 
55). 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 13-18, 20, 21, 25-27, and 34-40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chahvekilian (US 3842138) in view of Khan (US 6059957) and 
Gomi (US 3689401). 

9. With respect to claims 13-17, 24, 36, and 37 Chahvekilian discloses a process of 
thermally cracking a vaporized heavy distillate of crude oil at a temperature of between 
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625 and 1000 degrees C (1 157 to 1832 degrees F) for 0.01 to 0.5 seconds in the 
presence of hydrogen and quenching the thermally cracked oil with a heavy oil 
immediately once it leaves the reactor (see Chahvekilian, column 1, lines 15-18, column 
3, lines 33-47, column 4, lines 24-28 and lines 58-61, and column 8, lines 35-50). 
Chahvekilian does not disclose where the heavy oil upgrading process stabilizes the 
quenched oil product at a temperature below 850 degrees F for 1-60 minutes to form a 
stabilized oil product and produces 95-wt% or greater liquid products. 

However, Khan discloses upgrading heavy oil into lighter oil with a 0.97-wt% 
liquid product (see Khan, column 2, lines 40-42 and Table 6, where the liquid weight is 
178.8 gm and the gas weight is 4.51 gm). 

Khan discloses that it is preferred for gases derived from the upgrading process 
to be separated and recycled back into the process (see Khan, column 6, lines 38-46). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian to include upgrading 
heavy oil into lighter oil with a 0.97-wt% liquid product in order to recycle the gas back 
into the process. 

Also, Gomi discloses stabilizing products from thermal cracking by subjecting the 
product to temperatures between 40 and 200 degrees C for 0.1 to 2 hours (104-392 
degrees C for 6-120 minutes) (see Gomi, column 3, lines 10-30). 

Gomi discloses that thermally unstable substances are converted into resins 
when heated and can cause plugging of pipes (see Gomi, column 3, lines 54-60). 
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Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian to include stabilizing 
products from thermal cracking by subjecting the product to temperatures between 40 
and 200 degrees C for 0.1 to 2 hours in order to prevent the products from producing 
resins and plugging pipes. 

10. With respect to claim 18, Chahvekilian also discloses where the quenched oil 
product is recycled as feed (see Chahvekilian, column 8, lines 15-19). 

1 1 . With respect to claims 20 and 21 , Chahvekilian in view of Khan and Gomi 
disclose everything in claim 16, but Chahvekilian does not disclose where at least 30 
percent of the total upgrading of said heavy oil occurs in the stabilization step. 

However, Gomi discloses a stabilizing step following thermal cracking that is 
performed under the same parameters as the claimed stabilization step (see Gomi, 
column 3, lines 20-25 and paragraph 9, above). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian to include where at least 
30 percent of the total upgrading of said heavy oil occurs in the stabilization step 
because both applicants invention and Gomi disclose thermal cracking followed by a 
stability step and the stability step of Gomi is operated under the same conditions as 
Gomi. Thus, the stability step of Gomi should produce similar products of the claimed 
invention, such as where at least 30 percent of the total upgrading of said heavy oil 
occurs in the stabilization step. 
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12. With respect to claim 25, Chahvekilian in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but Chahvekilian does not disclose where the 
hydrogen containing gas is syngas produced primarily from air as an oxidizing agent, 
where the syngas contains hydrogen gas. 

However, Khan discloses where the hydrogen containing gas is syngas produced 
from oxygen as the oxidizing agent, where the syngas contains hydrogen gas (see 
Khan, column 2, lines 5-7 and column 4, lines 4-8). 

Khan discloses that syngas is obtained by a reaction in the process and is used 
to supply hydrogen to the reaction and that hydrogen not generated in the refinery must 
be preheated (see Khan, column 1, lines 57-67 and column 3, lines 59-65). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian to include where the 
hydrogen containing gas is syngas produced from oxygen as the oxidizing agent, where 
the syngas contains hydrogen gas in order to avoid preheating the hydrogen. 

13. With respect to claim 26, Chahvekilian discloses where the thermal cracking step 
is conducted at a pressure between 5 and 70 bars (73-1015 psi) (see Chahvekilian, 
column 3, lines 45-47). 

14. With respect to claim 27, Chahvekilian discloses where the thermal cracking step 
is conducted at a hydrogen gas partial pressure of 7.14 bar (103.6 psi) (see 
Chahvekilian, column 1 1 , Table I and 7.14 bar is obtained by multiplying the percent 
hydrogen in the reactor of 34.4% by the reactor pressure of 21 bars). 
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15. With respect to claims 34 and 35, Chahvekilian in view of Khan and Gomi 
disclose everything in claim 16 (see paragraph 9), but Chahvekilian in view of Gomi and 
Khan do not disclose where the reaction severity index of the stabilizing step is below 
200 seconds. 

However, Gomi discloses a stabilizing step following thermal cracking that is 
performed under the same parameters as the claimed stabilization step (see Gomi, 
column 3, lines 20-25 and paragraph 9, above). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
Gomi to include where the reaction severity index of the stabilizing step is below 200 
seconds because both applicants invention and Gomi disclose thermal cracking 
followed by a stability step and the stability step of Gomi is operated under the same 
conditions as Gomi. Thus, the stability step of Gomi should be performed under similar 
conditions as Gomi, which would mean that the reaction severity index of the stabilizing 
step is below 200 seconds. 

16. With respect to claim 38, Chahvekilian in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), and Chahvekilian discloses where thermal 
cracking is conducted without a catalyst (see Chahvekilian, column 1, lines 55-57), but 
Chahvekilian does not disclose a stabilizing step. 

However, Khan discloses a stabilizing step using an inert gas and does not 
disclose a catalyst in this step (see Khan, column 6, lines 47-55). 
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Khan discloses that the stabilizing step is used to remove dissolved gases (see 
Khan, column 6, lines 47-55). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian to include a stabilizing 
step using an inert gas and does not disclose the use of a catalyst in order to remove 
dissolved gases. 

17. With respect to claim 39, Chahvekilian does not disclose the presence of solids 
in the feed oil and the feed oil contains less than 1% of residue (see Chahvekilian, 
column 12, Table IV). 

18. With respect to claim 40, Chahvekilian in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), and Chahvekilian discloses where the product 
stream is fractionated and the heavy oil fraction is recycled to the thermal cracking step 
(see Chahvekilian, column 8, lines 32-35 and Figure 1). 

19. Claims 22, 23, 32, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chahvekilian in view of Khan and Gomi as applied to claim 16 above, 
and further in view of Gregoli (US 6016868). 

20. With respect to claims 22 and 23, Chahvekilian in view of Khan and Gomi 
disclose everything in claim 16 (see paragraph 9), but do not disclose where the 
process produces less than 1 wt% of C1 to C4 hydrocarbons. 

However, Gregoli discloses a product containing 1.12 wt% of C1-C4 
hydrocarbons (see Gregoli, column 26, Table 10 and MPEP §2144.05). 
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Gregoli discloses that the hydrocarbon gases are removed from the processed 
oil before the product oil is obtained (see Gregoli, column 13, lines 1-30). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
Gomi to include a product containing 1.12 wt% of C1-C4 hydrocarbons because most of 
the C1-C4 hydrocarbons are removed from the product oil as a gas. 

21 . With respect to claims 32 and 33, Chahvekilian in view of Khan and Gomi 
disclose everything in claim 16 (see paragraph 9), but do not disclose where the 
process produces 1050 degrees F conversion of greater than 35-wt%. 

However, Gregoli discloses a process that produces a 975 degree F conversion 
of 50% (see Gregoli, column 22, Table 6 and MPEP §2144.05). 

Gregoli discloses that increased hydrogen improves product quality (see Gregoli, 
column 23, lines 26-28). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
Gomi to include a process that produces a 975 degree F conversion of 50% so that the 
product produced is of an improved quality. 

22. Claims 19 and 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chahvekilian in view of Khan and Gomi as applied to claim 16 above, and further 
in view of Benham (US 6004453). 

23. With respect to claim 19, Chahvekilian in view of Khan and Gomi disclose 
everything in claim 18 (see paragraph 9), but do not disclose where the total mass flow 
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rate of feed oil provided to the thermal cracking step is at least 10 times greater than the 
first flow rate of the fresh feed stream. 

However, Benham discloses that the product yields of distillate increase as the % 
of gas recycle increases (see Benham, Figure 7). 

Benham discloses that recycling heavy gas oil to the reactor allows for increased 
reaction temperatures without coke formation (see Benham, column 5, lines 20-25). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
Gomi to include where the thermal cracking step is at least 10 times greater than the 
first flow rate of the fresh feed stream because product yields improve as the recycle 
rate increases and recycling heavy gas oil to the reactor allows for increased reaction 
temperatures without coke formation. 

24. With respect to claims 29-31 , Chahvekilian in view of Khan and Gomi disclose 
everything in claim 16 (see paragraph 9), but do not disclose where the process 
produces less than 0.1 wt% of coke on a fresh feed oil basis. 

However, Benham discloses a process that produces no coke (see Benham, 
column 4, lines 36-41). 

Benham discloses that coke formation can create a problem of limiting reactor 
temperatures (see Benham, column 5, lines 1-9). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
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Gomi to include a process that produces no coke in order to prevent reactor 
temperatures from being limited. 

25. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chahvekilian in view of Khan and Gomi as applied to claim 27 above, and further in 
view of Fuderer (US 4822521). Chahvekilian in view of Khan and Gomi disclose 
everything in claim 27, but do not disclose where the steam to hydrocarbon ratio used to 
produce syngas is from 0.5:1 to 2.0:1. 

However, Fuderer discloses producing synthesis gas with a steam to 
hydrocarbon ratio of 2:1 (see Fuderer, column 2, lines 13-15 and column 1, lines 26-29). 

Fuderer discloses that conventional steam reforming is conducted with a steam 
to hydrocarbon ratio of 2:1 (see Fuderer, column 1, lines 26-29). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of the invention to modify the process of Chahvekilian in view of Khan and 
Gomi to include producing synthesis gas with a steam to hydrocarbon ratio of 2:1 
because it is conventional to use such a ratio in steam reforming. 

Response to Arguments 

26. Applicant's arguments filed 6/28/2006 have been fully considered but they are 
not persuasive. 

27. Applicant first argues that claim 41 is not anticipated by Khan. According to 
MPEP §21 13, "[T]he lack of physical description in a product-by-process claim makes 
determination of the patentability of the claim more difficult, since in spite of the fact that 
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the claim may recite only process limitations, it is the patentability of the product claimed 
and not of the recited process steps which must be established. We are therefore of the 
opinion that when the prior art discloses a product which reasonably appears to be 
either identical with or only slightly different than a product claimed in a product-by- 
process claim, a rejection based alternatively on either section 102 or section 103 of the 
statute is eminently fair and acceptable. As a practical matter, the Patent Office is not 
equipped to manufacture products by the myriad of processes put before it and then 
obtain prior art products and make physical comparisons therewith." In re Brown, 
459 F.2d 531, 535,173 USPQ 685, 688 (CCPA 1972). Thus, the upgraded heavy oil of 
claim 41 stands anticipated by the upgraded heavy oil of Khan. 

28. Applicant next argues that Chahvekilian does not show heavy oil upgrading. 
However, the heavy oil upgrading is taught by Khan. In response to applicant's 
arguments against the references individually, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & 
Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

29. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Douglas whose telephone number is 571-272- 
1087. The examiner can normally be reached on 7:30 A.M. to 4:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 571-272-1444. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JCD 



9/11/06 




Glenn CaidaroJa 
fr-upervisorv Patent Examiner 
Tat? n juk, w y ^iter 1 700 



